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(CMHI) and Centre of Applied Science for Health, Department of Science, Institute
of Technology Tallaght (ITTD), Dublin 24, Dublin, Ireland
Pandoraea species have been found to cause severe lung infection and in some
instances death of cystic ﬁbrosis patients. Little is published to date about the
virulent characteristics of Pandoraea.
Previously, we have shown that Pandoraea isolates were capable of inducing the
production of pro-inﬂammatory cytokines in two human bronchial epithelial cell
lines; HBE and CFBE cells (CFTR+/+ and CFTR−/−) and in PMA differentiated
macrophage cell line; U937. The signalling pathways whereby Pandoraea elicits this
pro-inﬂammatory response was examined using Mitogen-activated protein kinase
(MAPK) inhibitors of the JNK, ERK p42/44 and p38 pathways. Overall, the p38
MAPK inhibitor resulted in the most signiﬁcant decrease of cytokines induced
by Pandoraea isolates (p< 0.01) suggesting that this pathway is the predominant
pathway for pro-inﬂammatory cytokine production.
The effect of Pandoraea isolates on tight junction (TJ) integrity was assessed over
four hour period and all the isolates signiﬁcantly decrease the TJ integrity of CFBE
and HBE cell lines. To examine if the TJ disruption was as a result of proteolytic
cleavage of tight junction proteins, Pandorea isolates were screened for proteolytic
activity and they expressed serine proteases as their dominant protease. The effects
of chemical and physical factors on the protease activity of Pandoraea isolates were
also examined. Further investigation of the role of these virulence factors and the
molecular mechanisms employed by Pandoraea for virulence and pathogenesis in
CF will aid in the development of effective therapies to treat these patients.
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Pandoraea is an emerging pathogen in cystic ﬁbrosis (CF). The lipopolysaccaride
(LPS) of Pandoraea pulmonicola has a unique structure which may contribute to
the inﬂammatory response elicited by this pathogen.
Objective: To examine the host response elicited by P. pulmonicola.
Methods: Levels of IL-6 and IL-8, induced by P. pulmonicola LPS and its Lipid A
component, from the CF lung epithelial cell line CFBE 41o−, were compared to
that induced by Burkholderia multivorans and Pseudomonas aeruginosa LPS. The
role of MAP kinase signalling pathways in the LPS induced response was also
investigated. In addition, the induction of neutrophil elastase from differentiated
HL60 cells by these three species was quantiﬁed.
Conclusions: Pandoraea pulmonicola LPS induced greater levels of both IL-6 and
IL-8 than either Ps. aeruginosa or B. multivorans LPS from CFBE41o− cells.
While the Lipid A component of P. pulmonicola LPS induced a signiﬁcant pro-
inﬂammatory response (P< 0.05), the response of the complete LPS molecule
was twofold greater, suggesting that the Lipid A component is not uniquely
responsible for the LPS induced cytokine secretion. LPS induced cell signalling in
epithelial cells by all three species involved the MAP kinase pathways. In neutrophil
interactions, P. pulmonicola cells induced a greater secretion of neutrophil elastase
than either Ps. aeruginosa or B. multivorans, further evidence of the inﬂammatory
potential of these organisms. The interactions of P. pulmonicola with both epithelial
and neutrophil cells indicate that this pathogen, with a unique LPS structure, has
indeed the potential to cause signiﬁcant inﬂammation and consequent tissue damage
in the CF lung.
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Starting from our, recently published data, demonstrating that CFTR contributes
to the bactericidal activity of human macrophages differentiated in vitro from
circulating monocytes (MDM), we have undertaken the study of the human
macrophages isolated from lung parenchyma of cystic ﬁbrosis patients undergoing
lung transplantation. Analysis of the microbicidal activity of these cells revealed a
progressive reduction in the median percentages of surviving P. aeruginosa in non-
CF macrophages (66% and 36.6% two and four hours after infection, respectively).
On the contrary, the percentages of surviving bacteria within CF lung macrophages
didn’t differ over time with median survival percentage of 98% and 92% two and
four hours after infection, respectively. These data extend those reported for MDM
and further support a direct role of CFTR in the bactericidal functions of human
phagocytes. Macrophages microbicidal mechanisms can be categorized as oxidative
and non-oxidative. In order to investigate the role of the oxidative mechanisms in
P. aeruginosa killing, we used DPI, an inhibitor of NOX2 NADPH oxidase, to treat
the cells prior to infection. The resulting data showed that DPI caused a signiﬁcant
increase in the survival of intracellular bacteria in non-CF as well as in CF lung
macrophages, conﬁrming the importance of this mechanism in P. aeruginosa killing
independently from CFTR activity.
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Elevated levels of neutrophil elastase (NE) are already detected in the airway surface
liquid in early CF lung disease. In addition to the secreted enzyme, NE is also
present associated to the cell surface of neutrophils. To study the role of this NE
pool in CF airway secretions, i.e. bronchoalveolar lavage (BAL) and sputum we
aimed to develop a novel NE reporter targeting the plasma membrane.
Chemical synthesis was used to build reporters consisting of a NE substrate
sequence, spacers and two ﬂuorophores for readout of protease activity by loss
of Foerster resonance energy transfer (FRET). A lipid anchor allowed targeting the
reporter to the plasma membrane. Speciﬁcity and sensitivity were demonstrated
with a soluble reporter towards NE over proteinase 3, cathepsin G and matrix
metalloproteinases (MMPs) by ﬂuorescence readout. Membrane targeting of the
lipidated NE reporter and detection of NE activity was demonstrated on cultured
RAW macrophages and HELA cells after NE addition by live-cell ﬂuorescence
microscopy. NE activity was detected on BAL cells from lipopolysaccharide (LPS)
treated wildtype mice but not NE deﬁcient littermate controls. Ongoing experiments
with BAL cells from bENaC-Tg mice suggest signiﬁcant NE activity on the cell
surface of neutrophils.
We conclude that our novel NE reporter allows detection of NE activity on the cell
surface of biological samples including BAL cells. We expect that this tool will
allow elucidating the role of membrane associated NE in the pathogenesis of CF
lung disease which might become useful as biomarker and therapeutic target in CF
lung disease.
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